The present study attempts to compare how the patients who undergo early excision and grafting behave as compared with patients who are treated along usual conservative lines of management in centers where the resources are less than optimal. The data of 20 female patients were analyzed. Age of the patients ranged between 20 and 30 years, percentage area burn ranged between 20 and 40%, and percentage area resurfaced by skin grafting 5 to 10%. The patients were divided into two groups of 10 patients each. Group I included those patients who underwent early excision and grafting within 5 days of burn injury. Group II included those patients who were treated conservatively and the residual raw area was grafted 3 weeks or more after sustaining the burn. The two groups were compared for the amount of blood loss, transfusion requirement, graft take, and the total hospital stay. Statistical significance was tested by the application of Mann-Whitney U test. The mean percentage area burn was 29.1 ± 5.6% in group I and 24.7 ± 4.9% in group II. Mean percentage area resurfaced by skin grafting in group I was 9.4 ± 2.3% and 8.1 ± 1.6% in group II. Graft take in group I was 90 ± 7.8%, whereas that in group II was 95 ± 6.7%. Mean blood loss in group I and group II was 346 ± 17.6 ml and 241 ± 14.7 ml respectively. (P = .001). Mean transfusion requirement in the perioperative period was 1.6 pints in group I and 1.1 pints in group II. The mean hospital stay in the patients who underwent early excision and grafting was 15.1 ± 4.1 days, whereas that in the patients who underwent delayed grafting was 36.2 ± 6.3 days (P = .001). Early excision and grafting decreases the hospital stay of burn patients. The present study suggests that it has a definite applicability even in places where the resources might be less than optimal. (J Burn Care Res 2016;37:278-282)
Burns are a complex surgical problem. The aim of surgical procedures in burn patients is prevention or control of infection, conservation of all viable tissue, maintenance of form and function, timely closure of all wounds, early return to rehabilitative therapy, and decrease in mortality. Early excision and grafting fulfils all of these conditions. 1 However, in our current scenario its applicability is plagued by anemia and malnutrition, inadequate initial care, and resuscitation in patients presenting late, problems faced in obtaining consent, lack of separate burn operation theaters, nonavailability of skin substitutes, and absence of infrastructure setup for burn care.
In our scenario, the applicability of early excision and grafting is considered to be limited by various factors: concerns of preexistent malnutrition and anemia, inadequate primary resuscitation before arrival at the burn center, decreased ability of the patient to tolerate major surgery and blood loss, limited availability of skin substitutes, which limits our ability to excise large areas, and inability to obtain consent. Owing to these limitations and lack of infrastructure, early excision and grafting has not yet become the standard of care. We run a 12-bed burn care unit in a tertiary care center. Owing to the institutional policy, only female patients are admitted to our unit. The unit runs amidst certain limitations like having a single ventilator and no facilities for skin banking or storage. Being a plastic surgery unit, the operating room is common for all plastic surgery cases including burn. As the workload is high catering to a plethora of plastic surgery and trauma cases, burn surgeries sometimes fail to get priority. Frequently, patients are referred to our center without being adequately resuscitated, and critical time is lost in transit.
Our interactions with many burn centers in the developing world suggest that they are also faced with similar problems. The usual treatment protocol in many of such centers is to treat the patient conservatively and resurface the wound after 3 weeks if residual raw areas remain. Our hypothesis was that in spite of resource limitations, early excision is applicable in the developing countries. Also, early excision helps to achieve early rehabilitation and the same resources could then be further used. The present study attempts to compare how the patients who undergo early excision and grafting behave as compared with patients who are treated along usual conservative lines of management and what effects it has on the available resources.
METHODS
The present study was conducted in a tertiary care center in India after obtaining due approval from the ethics committee of the institute. As an institutional policy, attempts were made to perform early excision on all patients who suffered < 40% burns. The Department of Plastic Surgery has a female burn ward only and hence only female subjects were included in the study. The male patients were admitted and treated under different surgical units and hence could not be studied. All injuries under study were caused by flame burn. However, some patients failed to undergo early excision because of various reasons like comorbid factors, nonavailability of operating theater, and inability to obtain consent. Data of patients who underwent early excision and those who failed to do so from March 2011 to February 2012 were collected retrospectively. The records were analyzed and compared. Ten patients who underwent early excision and grafting within 5 days of burn injury were studied as group I. These were compared with 10 patients who failed to undergo early excision and were treated conservatively with skin grafting of the residual raw area (group II). Inclusion criteria for undergoing early excision were hemodynamic stability, no associated comorbidities, and patients corresponding to ASA grade I and II. The selection of patients treated conservatively was done after matching the for percentage area burn, type of burn, hemodynamic parameters, and absence of any confounding factors. Age of the patients ranging between 20 and 30 years, percentage area burn ranging between 20 and 40%, percentage area resurfaced by skin grafting 5 to 10%. The two groups were compared for the amount of blood loss, transfusion requirement, graft take, and the total hospital stay. Amount of blood loss was calculated by adding the suction volume and calculating the number of mops used. Blood loss was calculated by the difference in weight of mop before and after being soaked with blood. Each gram difference in weight was considered equal to 1 ml blood loss. 2 The size of mops was standardized, and the amount of blood loss was estimated as 50 ml for a completely soaked mop. Transfusion requirement was assessed by clinical examination. Decision to transfuse was taken when mean estimated blood loss (MABL) exceeded 30% of the estimated blood volume. MABL was calculated using the formula:
The estimated blood volume was calculated as 65 ml per kg body weight of the patient. Hemoglobin and packed cell volume (PCV) were measured in the postoperative period. Transfusion was also given when the hemoglobin was < 10 gm% and PCV was < 30. Preoperative nutritional was assessed and hemoglobin levels and albumin globulin ratio were measured at admission. Oral alimentation was started at admission and nutritional support was given as required. If the hemoglobin level was < 10 gm%, blood transfusion was given. Similar corrective measures were adopted in both the groups. The graft take was measured on the 10th postoperative day. Continuous variables are reported as mean ± SD. As the continuous variables were not following normal distribution, Mann-Whitney U test was conducted to evaluate the hypothesis. We considered differences to be statistically significant when the P < .05. The analysis was performed using statistical program (SPSS Version10.0, SPSS Inc., Chicago, IL).
RESULTS
The mean age of patients in group I and group II was 23.1 ± 3.2 years and 24.7 ± 3.9 years, respectively. In group I, the percentage area burn ranged from 20 to 35 % with a mean of 29.1 ± 5.6% and in group II it was 20 to 35% with a mean of 24.7 ± 4.9% (P = .084). All injuries were caused by flame burns and all of them were cooking accidents. Inhalational September/October 2016 injuries were seen in three patients of group I and two patients of group II. Percentage area resurfaced by skin grafting ranged from 8 to 10% in group I with a mean of 9.4 ± 2.3% and 6 to 10% in group II with a mean of 8.1 ± 1.6% (P = .16) Graft take in group I was 90 ± 7.8%, whereas that in group II was 95 ± 6.7% (P = .14). Group I had an average rank of 8.7, whereas group II had an average rank of 11.3. One patient in group I had a 60% graft loss because of polymicrobial infection. Local or systemic infections were seen in two patients who underwent early excision and four patients who were treated conservatively. The difference in infection rate between the two groups was not statistically significant. All infections responded to antibiotics and supportive measures. Mean blood loss in group I and group II was 346 ± 17.6 ml (range: 210-414 ml) and 241 ± 14.7 ml (range: 156-294 ml) respectively. This difference was statistically significant (P = .001). Mean transfusion requirement in the perioperative period in group I was 1.6 pints and 1.1 pints in group II (P = .06). In group II, an average of 1.3 pints was transfused before completion of 3 weeks. The mean hospital stay in the patients who underwent early excision and grafting was 15.1 ± 4.1 days (range: 11-29 days), whereas that in the patients who underwent delayed grafting was 36.2 ± 6.3 days (range: 27-53 days). There was a statistically significant decrease in the hospital stay in group I (P = .001; Table 1 ) Mean followup of group I patients was 7.2 ± 1.6 months. Three patients were lost to follow-up. Three out of seven patients developed hypertrophy of the graft donor site, Two of seven patients followed up developed minor contractures of neck whereas one developed contracture of right elbow. However, all these areas were not resurfaced with skin grafts initially and were allowed to heal secondarily. No major functional deficit was seen in any of the seven group I patients who were followed up. No comparative analysis between the two groups was possible because of extremely poor follow-up rate in the group II patients.
DISCUSSION
Surgery in burn patients was historically slow to develop owing to the concerns regarding the ability of patients to tolerate surgery in an already deranged metabolic state. Early reports failed to demonstrate actual decrease in mortality. 4 Early reports of primary excision surfaced in the early decades of 20th century. 5 In the 1970s, the survival improvement was clearly demonstrated by use of effective antimicrobial therapy and excision up to the level of investing fascia. 1 Janzekovic 6 described the revolutionary tangential excision in 1968. Primary excision has developed rapidly across the globe and has now become the standard of care. 7 Early excision of the burn eschar has been termed as one of the most significant advances in modern burn care. 8 Delayed wound closure leads to extensive wound colonization with increased likelihood of burn wound sepsis, multiorgan failure, and death. 9, 10 In the present study, however, no increase in infection rate was seen even in the group of patients who were treated by delayed grafting.
Burn care in our scenario, however, is plagued by certain factors that are unique to our socioeconomic structure. Our experience suggests that anemia and malnutrition are fairly common in the population treated by us. Data at our institute suggest that nearly 38% of patients reporting to us with acute burns have a hemoglobin level < 10 gm%. We chose to transfuse patients preoperatively if the hemoglobin level was < 10 gm% with a PCV of < 30. There are reports in the literature, which suggest that a more restrictive use of blood transfusion has no adverse effect on patient outcome. 11 The transfusion trigger adopted by us is a matter of institutional policy. The institute is currently evaluating the possibility of a lower trigger value in view of the reported literature.
Inadequate initial care and resuscitation is another problem that has a profound effect on treatment outcome. Forty-four percent of the patients treated by us report for treatment after 12 hours of injury. Moreover, 72% of these patients do not receive adequate initial care and resuscitation at their initial treating center and we more often than not do not get records of primary treatment. To add to the problem, there are problems faced in obtaining consent for a surgical procedure, which has its own risks. Overall, the burn care in our scenario is severely hampered by lack of separate burn centers, dedicated beds for burn, dedicated operating theaters, nonavailability of skin substitutes, and absence of infrastructure setup for burn care even in large tertiary centers.
The main disadvantage of tangential excision has been potential blood loss. [12] [13] [14] The total area excised at one point should be limited not only to prevent blood loss but also to prevent hypothermia. 7 Various techniques have been described to decrease blood loss during tangential excision. Subcutaneous infiltration of vasoconstrictive agents, 15 tourniquets, 16 aerosolized delivery of fibrinogen thrombin sprays, 17 and others have been shown to decrease blood loss.
In the present study, weak epinephrine solution (1:500,000) was used as a subcutaneous infiltration at both the recipient and donor sites. All limb surgeries were done under tourniquet control in both group I and group II. Anemia has been shown to adversely affect graft take. This becomes especially important in our scenario where availability of skin substitutes is a major limiting factor. Large burn areas can be excised when cover by an allograft or dermal substitute is possible. In the present study, all excised areas were covered by autograft. Hence, it was important for the graft to survive at the recipient site and the donor area to heal for reuse. In our study, graft take in group I was 90 ± 7.8% whereas that in group II was 95 ± 6.7% (P = .06). One patient in the group I had a 60% graft loss because of polymicrobial infection. Same dressing and care principles were applied to both group I and group II. Preoperative intervention ensured that the hemoglobin level was > 10 gm% before the surgery in both the groups. Early enteral feeding was instituted in all the patients as it is the most effective method of nutritional support in burn patients. The results are indicative of the fact that with appropriate care and technique, graft take is not affected by the time of surgery. The duration of hospital stay is an important marker of treatment efficacy. In the present study, the mean hospital stay in the patients who underwent early excision and grafting was 15.1 days (range 11-29 days), whereas that in the patients who underwent delayed grafting was 36.2 days (range 27-53 days). The difference was highly statistically significant (P = .001; Table 1 ) The present study indicates that early excision significant reduces the time required for recovery. This is an important finding in our scenario and probably will be applicable across the globe. The present finding suggests that early excision and grafting by reducing the hospital stay would lead to greater availability of beds to the general population. Hence, as a corollary, the overall efficiency and output of the system will be increased without actually increasing the number of beds that are dedicated to burn care.
The study is unique as it has been conducted in a population that may not get the best care in the initial period of injury. The present study suggests that early excision and grafting significantly reduces hospital stay. The authors, however, acknowledge the fact that the study has its limitations of small sample size, lack of randomization, retrospective analysis of data, and use of convenience sample. However, the study does suggest a positive impact and applicability of early excision in resource-poor countries. The authors believe that a larger study preferable at multiple centers is warranted to further investigate the hypothesis. Data suggest that in the city of Mumbai, which has a population of approximately 9.3 million, there are not enough beds dedicated entirely to burn care. 18 The socioeconomic factors of the population under study are an important consideration in treatment planning. Loss of work days because of prolonged admission leads to loss of income for the family. Our study shows that early excision in smaller percentage burns decreases the admission duration and hence allows early return to vocation. Early excision is still not the standard of care in many parts of the world. We believe that early excision has an important advantage of hastening patient rehabilitation. It serves to increase the overall efficiency of the system available for burn care in resourcepoor countries and may lead to optimum resource use. We recommend that resource-poor units should take up early excision in low-risk, smaller percentage burns.
Most of our burn units and, similarly, those in many developing countries are not isolated burn units. They are usually part of units doing other surgical work. We recommend that dedicated burn centers and operating rooms should come up in these areas. Allocation of certain resources to burn care alone will ensure improvement in burn care. Public education also needs to be focused on ensuring patient compliance. We often face the problem of not being able to obtain consent for surgeries in burn patients. We believe that burn patients should get priority on the operating list even when the resources are stressed to meet the workload. The current study clearly shows its applicability in our scenario when proper selection of patients is done. 
CONCLUSION
Early excision and grafting decreases the hospital stay of burn patients. The present study suggests that it has a definite applicability even in places where the resources might be less than optimal. It serves the purpose of reducing the stress on the already strained resources.
